NATIONAL ADVISORY COMIvIITTEE FOR ASROIIAUTICS. 

AIRCRAFT CIRCULAR NO. 100 • 

THE "K 47" OF THE A* B. FLYGIKDUSTRI.* 
An Armored Pursuit Monoplane. 
By R* Schulz. 

Th,e A. B* Flygindustr.i in MalmS^-Limhaimi (Sweden), which 
builds military airplanes according to Junkers patents, has 
brought out the two-seat "K 47" as their latest model. This 
type represents considerable progress in the field of military- 
airplane construction not only because of its excellent, hith- 
erto hardly equaled flight performances, but also because of 
its novel solution of certain problems.** 

After it was recognized that the flight performances of 
heavy tv/o-seaters were no longer satisfactory, the pursuit 
single-seater was developed from the normal two-seat general- 
purpose airplane. The utility'of the pursuit single-seater, 
however, is very limited. In order to perform the task of the 
pursuit airplane satisfactorily, it therefore became necessary 
to return to the light two-seater. 

It seems to be very difficult for airplane constructors, 
in designing a pursuit two-seater, to free themselves from the 
ordinary type of two-seat and mult i seat airplanes. Nearly al- 
ways a so-called pursuit . two-seater has. a gunner's cockpit with 

♦From Luftwacht, May, 1929, pp. 224-229.- 
**See also "Der Jagdzweisitzer" (The Pursuit Two-Seater), Luft- 
wacht, May, 1929, pp. 211-215. 
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an.ordinaxy machine-gun ring mount behind the pilot. The fuse- 
lage is usually very high and broad and, with the military 
equipment and projecting upper pa^'t of the gunner's body, offers 
so much head resistance (drag) that it can never match the per- 
formances of the pursuit single-seater.. At the speeds alre<a^ 
attained by single-seaters the gunner cannot stand in his cock- 
pit during any change in the direction of flight and must there- 
fore cease firing. These brief observations indicate the most 
essential requirements to be met by the designer of a satisf ac-r 
tory pursuit two-seater. 

The speed of a pursuit two-seater at an altitude of 5000 m 
(l6,404 ft.) must not be much less than that of a. single-seater 
(even at the cost of rate of cliinb, if necessary). 

The visibility and the facility of aiming should be the 
best possible for both the pilot and his companion gunner. This 
applies particularly to the latter, who must be able to watch 
the air space behind the airplane and to fire in any position, 
even during great accelerations and in curvilinear flight. 

The above requirements were met in the design: of the "K-47" 
in the following manner. A light air-cooled engine with super- 
charger Was chosen, in order to attain good speeds at high alti- 
tudes. Moreover, the desired goal was reached by a fa,vorable 
aerodynamic design of the cell, spindle- shaped fuselage, stream- 
lined engine cowling and landing gear, and special design- of the 
gunner* s seat. 
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Since the "K 47" is a low- wing monoplane, the forward visi- 
bility for firing is good. This is still further improved by the 
compactness of the radial engine and by putting the pilot's seat 
as far forward as possible • . The gunner is given a clear firing 
field rearward by having two rudders and slanting the fuselage 
downv/ard. Aiming is facilitated by a special cradle gun mount ♦ 
(Figures 1, 2, 3, 4, 5, 6 and 7). 

Corresponding to the usual practice of the A. B. Flygindus- 
tri according to the Junkers Patents, the material used in the 
"K 47" is chiefly duralumin with sheet-steel joint fittings* It 
is especially worthy of note that the fuselage is covered with 
smooth sheet metal instead of the corrugated metal commonly 
used on Junkers airplanes 

Each half of the wing has a trapezoidal shape. The wing 
structure passes throiigh the fuselage a little below its middle 
line, the lower part of the fuselage consisting, at this point, * 
of two dumpable fuel tanks. The wing is divided into a middle 
section and two outer sections, the former being firmly secured 
to the fuselage and the latter to the former. Each outer. sec- 
tiom is braced by a strut connected with the landing geaJ* 

The wing structure* is a statically determinate space fr.ajne- 
work consisting of tubular spars (six main: spars and two auxili- 
ary spars) and. section-metal members, the torsional stresses 
being absorbed by the corrugated sheet^metal covering. In this 
v;ay a very high degree of safety is attained, amounting to a 
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safety factor of 12 in straightaway horizontal flight (case A) 
with a full load of 1635 leg (3605 ITo. ) (Fig. 8). Even when the 
wing struts are removed, the wing as a cantilever has a safety 
factor of 4. Being covered with sheet metal, its torsional 
rigidity cannot be materially weakened by injuries from projec- 
tiles. 

The fuselage has an oval uniformly decreasing cross section, 
which changes at the rear end to a. horizontal knife edge. Its 
framev/ork consists of three sections, the removable engine mount, 
the middle section containing the pilot's and gunner's cockpits, 
and the rear section, the tip of which can be removed for inr- 
speotion: purposes. 

The front section, back of the engine mount, consists of 
vertical profile members connected and bound together by longi- 
tudinal profile members and the smooth outer covering of sheet 
metal, the latter constituting the principal element for the 
transmission: of the thrust • The middle section: of the fuselage 
is made especially strong for the protection of the crew and 
carries a strong protecting block on top. This is intended to 
shield the crew in case of capsizing and to facilitate egress 
from the airplane* 

The controls are operated by means of the control stick 
and rudder bar through pushrods, levers aad double cables. All 
the controls are inside the cell and all the connections are 
easily accessible. The ailerons are narrow and are balajiced by 
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end' flaps aad by the rea,rward location of their axis of rotation. 

The horizontal empennage consists of a continuous stabil- 
izer .and elevator. The former is attached to the fuselage at 
three points in such manner that the t^o rear points are on the 
last fuselage fraoie and form the axis of rotation., while the • 
forward point serves for adjusting the angle of attack of the 
stabilizer^ The adjustment is made by the pilot by means of 
cables connected vdth a hand wheel and by an automatic spindle. 
The elevator is balanced. 

The vertical empennage is made double, one part being at-. . 
tached to each end of the stabilizer, which serves as a girder. 
Both rudders are balanced. 

The landing gear consists of steel and dural tubes, namely, 
two main struts containing the shock absorbers, a continuous 
axle of chrome --nickel steel and tv/o struts in V form on each 
side connected at the bottom by a chrome-nickel-steel tube. 
The ends of this tube serve also as supports for the wing struts. 
The oil shook absorbers are of the Vickers type. Their effici- 
ency is so great that the airplane can taxi on rough ground. 
The struts are attached to the wings by exchangeable ball-and- 
socket joijits. These are constructed in such a way as to spare 
the joints and the whole structure as much as possible in case 
of injury to the landing gea.r. The transverse bottom tube is 
braced to the fuselage by streaaialined struts. 
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The tail skid is made of elektron* It is provided with 
Vickers oil shock absorbers, can turn laterally and is connected 
with the rudder bar by cables. The skid mount is accessible 
through the removable fuselage part and can be easily inspected.. 

The airplane is equipped with an air-cooled supercharged 
Bristol "Jupiter VII" with a compression ratio of 5.3 ajid 420 
hp at 3500 m (11,483 ft.). The following engines can also be 
used: the "Jupiter," made under license by the Gnome-Rhone, 
Siemens or Walter companies; the 450 hp Pratt and Whitney 
"Wasp"; the 525 hp Pratt and Whitney "Hornet"; the 385-425 hp 
Armstrong-Siddeley. "Jaguar"; the 450 hp Lorraine; the 500 hp 
Salmson A.B. 18. If an engine without supercharger is used 
(i.e., v/ith maximum power at ground level) the "K 47" can also 
be used as a low-altitude pursuit plane. 

The fuel system embraces two duinpable tanks, each of about 
170 liters (45 gallons) capacity, under the middle section, a 
fuel pump driven by the engine, a hand pujnp, and the customary 
gauges. The lubricating system includes, behind the pilot* s 
seat, a tank of about 55 liters (9.25 gal.) capacity, the upper 
part of which serves as a radiator. The engine is started by 
compressed air. The fire-protection system consists of an 
asbestos-lined fire wall and a TH II Minimax fire extinguisher. 

The chief weapons of the "K 47" as of every pursuit air- 
plane, are two fixed machine guns of normal caliber for the 
pilot. These guns are entirely inside the fuselage, so that 
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they produce no additional drag. A large trap door renders 
them easily accessible, however, for cleaning or removal* The 
gim "beaxings rest on specially reinforced frames, in order to 
reduce the scattering as much as possible, since the guns are • 
installed behind the fire wall, there is a large space for the 
ammunition holders, so that as many as 1000 cartridges can be 
stored* The cartridge holders (boxes or magazines) are easily 
accessible from the outside and can- be easily exchanged. 

The equipment of the gunner^ s cockpit also differs greatly 
from what has hitherto, been customaiy on two-seater s# The ma- 
chine-gun mount developed during the World War was so installed 
that the guns had to be served standing* Even then difficulties 
arose as a result of the wind pressure and of the acdeleration 
forces in sharp curves, which have since been, so greatly in- . 
creased by the greater speeds of recent airplanes that fighting 
is practically in^^ossible with the old-fashioned ring mount • A 
machine-gun mount, In order to meet present conditions satis- 
factorily, must therefore not only enable the gunner to serve 
his weapons sitting, but also reliex'-e him- from the strong^accel- 
eration forces* At the safne tirne the requirements for a satis-- 
factory firing field and good visibility must be met* 

The solution of these problems was found for the "K 47" in 
the cradle gun mount. This mount is constructed on the princi- 
ple of a balance beam, one end of which serves as a seat for the 
gunner and the other end as a gun mount. The cradle mount is • 
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suspended on the side walls of the fuselage so as to "be rotata- 
ble.. The pivot is so placed that the gunner has a slight excess 
moment and can effect the desired vertical rotation by pressure 
with his legs against a supporting device. The amount of power 
required for this purpose is so adjusted that the vertical mo- 
tion can be easily produced in any attitude of the airplane* 
The cradle is provided with a locking device for various posi- 
tions, so that, the gunner can maintaim the position correspond-, 
ing to the requirements of battle or of rest for the time being. 
This completely relieves the pilot's legs and gives them a 
chance to rest. 

The gunner's seat has a back which extends high enough to 
serve as a windshield (Fig. .7). The back is shaped so as to 
afford room for an Irving back-pack parachute. The gunner is 
securely strapped to his seat, in order to be safe in all flight 
positions. 

The opposite end of the cradle carries the gun mount. In 
order to make it easier for the gunner to jump with his parachute, 
both gun and mount can be detached by means of a lever and thrown 
overboard. The gun moun-t has a slide rail on which, by means 
of a handle, the gun. can be turned horizontally 18^ in either 
direction (Fig. 3). Thorough tests have shown that this hori- 
zontal sweep of a total of 36*^, in combination with the vertical 
field of the weapon,, satisfactorily meets all requirements. In 
the vertical direction: the firing field is 93^, of which 90^ is 
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upward and 3^ do mi ward, due to the downward slope of the fuse^ 
lage* The wind pressiore against the gvm at its highest elevation 
is offset by a balancing device. 

The cradle mount not only renders it possible to operate 
the gijn while sitting, but also relieves the gunner from the 
acceleration, forces. Since the cradle mount operates on the 
principle of a balance beajn, the acceleration forces in shaxp 
flight curves act on both lever arms simultaneously and thus 
offset each other. The gunner is therefore able to direct the 
gun against his adversary at all times. 

The modern machine-gun mount requires an adequate firing 
field. The space swept by the vertical and horizontal motion, 
of the gun: can be perfectly covered only if no part of the air- 
plane encroaches on this firing field. For this reason, the cen- 
tral rudder was replaced by two smaller rudders located so far 
to either side as to lie outside the horizontal firing field of 
36^. For further increasing the firing field, the fuselage 
was given a downward slope, so that the gun could cover a down- 
ward angle of 3^. below the horizontal. 

Thorough tests at all flight attitudes have shown that put- 
ting the seat on the cradle mount with its back to the pilot^, 
causes no bodily discomfort. Elimination of the acceleration! 
forces, combined with the fact that the gunner sits all the time, 
gives him freedom, of motion in all positions and enables him to - 
to serve the gun continuously* 
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In order to enable the g\mner to accomplish his tasks, he 
must enjoy good conditions of visibility* Thisproblem is also 
solved by the cradle moiint, since it automatically enables the 
gunner to observe the air space behind the airplane* In comfort 
and convenience the gunner . enj oys a clear view rearwaJ^d, upward, 
toward either side and even downwajd, due to the slope of the 
fuselage* 

The above description shows that the "X 47" differs greatly 
from previous pursuit two-seaters. The performances of the 
"K 47", v/hich almost equal those of the best single-seat pursuit 
airplanes, together ?ath the cradle mount and the double rudder, 
enable the perfect performance of its tasks* 

Characteristics 
With Bristol "Jupiter TII» 

Length 8.55 m 28.05 ft* 

Height (with tail om ground) 2*80 « 9.19 « 

« " " propped up) 2.60 " 8.53 " 

Span 12.40 « 40.68 " 

ling ajea 22.80 iS* 245.42 sq.ft. 
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Weights (tolerance 3^). 

Weight, empty 1050 kg 2315.0 lb. 

crew, about 166 kg 366.0 lb.. 

1 fire-extinguisher 

charge 4 »• 8.8- " 

2 Irving pai-achutes 14 " 30.9 " 

Breathing apparatus 15 " 33,0 " 

Oomra\inication " 4 " 8.8 « 

Mirror • 1 " 2.2 " 

Fuel (300 liters = 

79 gal.) 225 " 496.0 " . ■ 

Oil (32 liters = " . • 

8.5 gal.) 30 " 66.1 " 

Armainent, about .125 585 kg 277.8 " 1289,6 lb. 

Weight loaded 1635 " . 3604.6 " . 

Wing loading .71.5 kg/m2 14.5 Ib./sq.ft. 

Power " at 3500 m 3.64 kg/hp 7.91 lb. /hp 
(11483 ft.) ■ 

Performances 

With f\ill load of 1635 kg (3604.6 lb.) 

MsLX. speed at 900 m and 1640 r.p.m. 242 km/h 

(2953ft.) (150.4 mi. /hr.) 

« " " 3000 El " 1920 " 290 km/h 

(9842 ft.) (180.2 mi./hr.) 

" " " 3400 m " 1910 " 288 km/h 

(11155 ft.) (178.9 Ki./hr.) 

" " " 4000 m ' " 1900 " 283 km/h 

(13123 ft.). (175.8 mi./hr.) 

" « " 4650 m " 1890 " 282 km/h 

(15256 ft.) (175.2 mi./hr.) 
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Landing speed 
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Ceiling (w = 0 m/s, extrapolated) 
Service ceiling (w = 0.5 ra/s) 
Highest altitude flown (w = 1 m/s) 



8400 m (27559 ft.) 
8100 " (26575 " ) 
(25919 " ) 



7900 " 

Fuel consumption at full throttle: 

At 3500 ra (11483 ft.) (uniform "OEirometric pressure) and 

V = 290 km/h (180.2 mi./hr.) atout 98 kg/h (216.1 Ib./hr. ) 

At 6000 m (19685 ft.) and 

y = 270 km/h (167.8 mi./hr.) ahout 75 kg/h (165.3 Ib./hr.) 

During the trial flights, the "K 47" was equipped with a 
movable machine gun: of the magazine type. 



Translation by D wight Ma Miner, 
National Advisory Committee 
for Aeronautics, 
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Figs.l & 2 





Length = 8.55m (28.05 ft.) 
Height = 2.60x3 ( 8.53 ft.) 
Span =12.40m.^(40.68 ft.) 
Wing! =22.80m'"(245.42 sq.ft.) 
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Fig.l Elevations and plan of the K 47 pursuit airplane 





Fig. 2 
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Figs. 3 & 8 
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Fig. 3 Diagram of fiald of fire of two-eeat 
pursuit plr;,ne,K 47.Ariaam3nt 2 'fixed 
1- mova,ble H . G . ( cradle 2iiount » ) 
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Fig. 8 K 47 safety factor plotted against full load(0a8e A) 



